Characterization of D1 dopamine receptors in the bovine pineal gland with [3H]SCH 23390.
Previous studies from this laboratory have shown that bovine pineal glands not only contain D2 dopamine receptors, but also that dopamine has dual effects on the activity of pineal serotonin N-acetyltransferase, inhibiting the basal activity at 0.1 microM and stimulating it at 10 microM. We report here that the bovine pineal gland also possesses D1 dopamine receptors, which were characterized by using [3H]SCH 23390, the selective D1 dopamine receptor antagonist. SCH 23390 bound to bovine pineal membranes in a stereoselective, saturable and reversible manner. The receptor density (Bmax) was 974 fmol/mg protein and the dissociation constant (KD), as determined by saturation studies, was 0.56 nM, which is in good agreement with the KD calculated from kinetic studies (0.40 nM). Dopaminergic receptor agonists and antagonists inhibited [3H]SCH 23390 binding in a concentration-dependent and stereoselective fashion, demonstrating a pharmacology characteristic of D1 dopamine receptors. On the other hand, serotonin and serotonin receptor antagonists had a very low potency in inhibiting [3H]SCH 23390 binding. Studies involving dopamine receptor agonists revealed a low density, high affinity binding site (10%) and a high density, low affinity binding site (90%) in the bovine pineal gland. The results of this study are interpreted to indicate that the effects of dopamine in the pineal gland are modulated through mechanisms that involve both D1 and D2 dopamine receptors.